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(54) MAGNETIC MEMORY MEDIUM COMPRISING NANO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method to 
form periodical arrangement of magnetic nano particles 
into a layer (which may be a single layer or multilayer) 
with high regularity and to stabilize the arrangement 
above described on a substrate. 

SOLUTION: Magnetic nano particles having substantially 
uniform diameter are arranged at substantially uniform 
interval on the surface of a substrate 5. The nano 
particles consist of a magnetic material selected from a 
group of elements of Co, Fe, Ni, Mn, Sm, Nd, Pr, Pt and 
Gd, intermetallic compds. of the above elements, binary 
alloys of the above elements, ternary alloys of the above 
elements, Fe oxides containing at least one kind of 
element above described except for Fe, barium ferrite 
and strontium ferrite. A wear-resistant coating film is 
preferably deposited so as to adhere the nano particles 
to the substrate 5 and to maintain the substantially 
uniform interval. 
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[19**1] a) m^^-t^mt, 

b) ffiria*ffi±ic*K«»ic^— <eMHWc:E«*«K. 5 0 

Fe, Ni. M n . Sin, Nd. Pt, P t , Gd, i 
<£>H5E-g-&. F e W^W>^f< 1 1, 1 mwflUfBTn^Sr^ 

c ) mm^-zmz-. wie^ejc^ u-cfltriewii^w 



[§9**2] ilfriHttftiafftlttftrt'. mJlEfe^-±l3g2H$ 
ftfc»IS?€t£S«£:<f if **l KIE*ro«*lfEtt 



[19**3] HtJHE*i^v&. J8±t//<5^* 

4 wrs iMtm-&mtfwx*&m £fta . 

19** 1 Kfc#ro«;*lK««ffc, 
[s9**4] fJ!ef«Sftt£1£«/$s, ^r*yK«R 
sit, t^e-a^t^sS. 7^77? • ->L> =>>-, BS-ft 

ftfc*m«r#tr, 19** 2 fclE*tro«*LiEtti«#. 
[19**5] WlE«!iS*IIB«iT-ro¥*«r^tf. 19**1 

[19**6] tfriajias, *riaa«rowE«EB*»p>a««) 

Eit|iR«Ii:J9-4 MM T-I2S 5 ft ft%rt-X'&l& £ ft 

Tt^jf £^ti\ ft ** i j=SE*«5«ftaa««Cff 0 
lsf**7] flfHE«t^-»tlrffi*«i:roiw^«(nas«ro 

8fFiE^ffiro'>fc< fcfc— a£«^jSiR$ftfc^*-->'-C- 
IEB§ft, BfrffiStffi SrS 5 MfEitiiR $ ft 7t /< # - ^-Cfltr 
IE»?-«r«3feWK:9l#o»tT»»-r4J:5K:ar*$nfc 

(4 6 cot >i* ftrt> 1 otr|E«c<OfiS«llEtg^(*: 0 

[19**8] saiaftfpttwwtt, s:x-R-Yco-^Hg 

ft, Xfcit/YAS 

;*.A-*Vgf R-S0 2 OH 
*^7^:/^ R-SOOH 
*;*.7-f^ R 2 POOH 

R-OPO (OH) 2 

R-COOH 

R-SH 

hD ^.^ h3-v">7 > R-S i (OCH 3 ) 3 
h ]) h=*-->'>7 V R-S i (OCHjCHj) , 
hU^aa->7> R-S iC lj 

A>P>jS«$ftSx §9** 7 IZfE^wa^iEti^o 

[19**9] wiE*sro«iaE*ffi*«-SE{t*-^*-e*> 



i^Sifc (CH3O) 3 S i -CH 2 -CHo-CH : -SH 
Y*i/*/9 fr-fa'*^?-*-— ^Sr^ 
tf. 19** 8 twfattattftiattttft. 

[19**10] fftfE^^ 2 0 nmJI^iltl^t 

•r-5. »#* 1 KSB*<©««ia*«{*. 

[19**1 1] «rEtt^*S-t«JSp«&ro 1 0 

aa-C^lftf+itfeniiffS**-^^, if** 1 



[i9**i 2] flMEJB # MiEftfltoJrKElia 
ftfcttKtttf-W* 2 i9**5K§E*c<Ofi£ 

[19**13] a) 5 0nmSr«i4v^Rfl!)t*S-4 
|E@£-#U SiCo, Fe, Ni, Mn, Sm, N 

d , p r , pt, g d , ^im^^mmit^^i. fttjta 
< k i> lffiroWteTE^^r^ibi'^tpF e^kfe, ^y? 

K ■ 7^7^ h, *5it>*^. hn>^?A ■ 7^7-1' Vfr 

b) ffifE*KroffllE*ffit=MlE#*ffi*jfrft1-4*7 l S' 
^t, 

c) fltrlS»«E*IK«$-e:T. WE*««>S(rffi*ffi±JcW 

mk*v>m%Mirh* : Ty7k*'ate. mm<Dmm± 
ia#«i4] d) miB*««ejaw*w«rM8*i-*^y 

e) fflffite*0±fctt*tttt«&tt«£-fr. -eft^ftillE 

tf , if** 1 3 (cfE*cCD;/ya= 0 
[19**1 5] ffiE#»££»]*m«:l*S1-5*5 l y7' 
(d) *J, ftlMl. K7-f •xyfy^, *s±VJta»OT / > 

<e< ttlo«rfflv»TSHt*ix*, 19*1 1 4 J=IE«J© 

[t9**i 6] ffiia*rw££a»ma<. HR-x<DMm. 

ffH-fk^feSr^, ^fR^l) 6~2 2«M^ 

2) 6~2 2<@Wj^*^T-<Sr^tpEm^fc(4»ift«<75^ 
/U^-o^-^x^Cj/iS^lbjg^Sftfct^-efo 

^.yU7^>-S§, *J«tU«^3j— /^biSWSft 
•5, 19**1 3tw|E«co*feo 
[19**1 7] i»tE*«*3feJM*t»*s^-^-f ^*«r* 
tr. 19** 1 3 KfEtW^ifco 

[19**18] m&m&&&mtiK ^t*vk»s 

^, 7^7r^Si, 7Wr^-v'^y, 
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lf»#*l 9] *x*X (b) (Dflfiii, ttJlBSS^^JfS 

****** b* 9, »IE»ldtt*t^*X--R-Y«>— 

xioitfYri* 

;*yl/*>-^ R-S0 2 OH 

^^7^yf R-SOOH 

**:7^ R 2 POOH 

ftXX^m R-OPO (OH) 2 

a/Wstf^S R-COOH 

^-A- R-SH 

h^rv">7> R-S i (OCH 3 ) 3 

h!i^^h^v^^7^ R~Si (OCH 2 CH 3 ) 3 

H^DO'>7>' R-S i C 1 3 

So 

[0 0 0 1] 

fcEttttttfcBM-6. 
[0 0 0 2] 

#fcHHfi, ^^h7r • B (Christopher B. 

Murray) foXXfis 3 ty^>- * X> (Shouheng Sun) iC 

its, tmethod of producing nanoparticles of trans 

ITI0N METALS j £lB1-£, ^S^ffiglfgO 9/12 
7, 0 0 5^ (IBMllitY09-9 8- 1 6 9) 

[0003] ««(^/^^— ^fcttiiafiggSfcJ:^--* 
lEttlittflcwKiS^to-CSB'Cfcio 0. 1 ^ n v 
( 1 0 0 n m) *«|0^-ffi^jEti-6tt*^ V V ?7 7 4 
• — Wk;iO(5S#fiig*gT*>t), S. ^if^ (Okaz 

aki) <7)&&t& TLithography forULSIJ (Proceedings of 
SPIE, 24 4 0^ 18^) 

5 0 as**V ( tduvj ) <o%mz.£%%y Wyy* 

\±m0. 05;^ny ( 5 0 n m) STO7>f-ff 

<fc 9 J457NC'h£l^ 1 ~ 5 0 n m*^— vKD|lffc&1£<D 
4i \ 



[0 0 04] DUV)t|jy^77>fiiS6-5 0nmO 
Btt^FflM*-?, *5-t5><*«-C*>S. 5 0nm*|^ 

<DT*i>Z1tib* r*i b liHi-^TftJigfcttffl t?# ft u \, 
5: ^ p hPpgij*3j;^y • >-^y yh - yy 

o*rtettHft*^tc*BESii-cv>4v\ yy^77^ 

[0 0 0 5] Ji^atttt^ttflrtr^i-a^-XSfcB: 

<z>«tt*H^»«tfs 7 u $/Xyu«* * n * » 

y hE**>f XtfS*:#<ftD, Lfcj&*oT*j*;«ttBftflB 
aSfc9 0tff«fcTy hEtt**tf<ST1-«. K • 

t36S#v> 0 ^n^e^t ^ Xfc J: t»W W<DM^ 
tt^O»«:fP40t?, ft/HMRfcTy hRttiNf X#*L 

su© ^fgr-r^o ®®2 0 1 o^st?«ctt5p* 

[0 0 0 6] Ii^5-5 0nm<D8i(^ (=i/<vl-h4 

tHl*»wfflliSnfclttEO*H1WtU«»0 9/l 2 
7, 0 0 5^ (Y09 9 8-1 6 9) {Zf£«£*LT^ 

D = 8-10nmt, WXM^iM1^5%t^ 
58tt^/^h (Co) tt-=F-<0»fiR*E«tLT^6. 

[0 0 0 7] 77 5/ ^^^^»4<&CQ^y 4 0- 

7 0 nmOe^§ai^*^; h (Michel 

etto) b^ «fc ^Langmuir, 1995, v. 11, p. 333(C, Sfc 
Ta. (Du) bi-ct 9Langmuir, 1997, v. 11, p. 2538t-IH 

tf^-r (Nagayanja) b^*S#f^5, 5 0 5, 9 9 6 
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-^-ICfEfcc^ixTI^So £<b(-, 5 ~ 1 0 n m<D^-^ X<D 
*mW&*<n>WLfm&m<ni&&l>^ W <b»- J: 9 Scienc 

e, 1995, v.270, p. 1335iC. Sfcyyv' (Dabbousi) <b 
\Z J; •? Chemistry of Materials, 1994, v. 6, p. 216{rfE 

<b w^ttistft^ <> %B!itte$iJ & 5 fc «ft* l r 

10 0 0 8] 

14, 5 0 nm5rgi^v>If ?rf f^lttS^roit 

[0 0 0 9] *«W<73ai]<73^«WBWl±, ffliEia^JSr^ 
tr nm*^ — /KD^t&ft^f-OTfflW, l~10nm*igCQ 

mm iftmwm &M»i-zz.t-e*>s a 
[0010] *&w<D!ft7£<7>-B&)te. mmmwpizm 

f^ifcOlOO^^fyhM^, SbtCttsp^V^ 
1 0 lz fc's/ h (IT t'-y h) Kiff-3< ffiWtTy h 

[0 0 1 1 ] #$§Bf3c7)te(7)g6t)ti, 
[0012] 

[^&#Hfe1-5fc.tf><E>#®:] Lfc^ot^Wli, 

a) *ffi 

b) ittB*BB±te*IW?»K«&-4Mll-eiI«*Jh.fc. 5 

o , Fe> Ni. Mn . S rrn Nd, Pr, Pt, G 

fE7c3lw:=5c-£-&, F e < itl gCOiftfETE 

JfcSrSfefc^trF eSMbtt. *A • 7^7^ h*34 

[0 0 13] r«5««aa«H«E|4. JStf-SrlMfc^fefittt 



[0 0 14] SfeU:, w<BJIIi&£*Bft>&ttftroEfE 

#SI4, IWIH*r»ofc»«JlWia»iBIS:*-rs*i«)«[^ 
mm&StrZ.ktfX'ZZ,, 

[0015] »jroH*Jgt»^«tj|xtf. «tt«c^-t«?M«w 

«fotttr w*» e> * 5 m mm * e«-r s ^ t a* -e s * . 
zcdxo ttm.fa&ttwtt—mz.&.x- r - y xmi- z. t 

tfx% z btfx*%, ^:^xio4t>* 

[0 0 1 6] WtBSX^iiLN'Yfi 
^/Ujfc^gg R-S0 2 OH 
^./UP'^^gf R-SOOH 
RjPOOH 
R-OPO (OH) 2 
#/l'tf>m R-COOH 
^jf-A' R-SH 

r- V h-*i/i/7> R-S i (OCH 3 ) 3 

hU xx. h=Jf ->->^> R-S i (OCHjCHj) j 

H)^dd->7V R-SiCl 3 

[0 0 1 7] »«*ffii + /te^«ffi;SS— 

SX*34t/YI4— /&K:{4IS|— -C'^fV^S. lal— C-t,4V\ 
[0 0 1 8] !&fn14/f<£> 1O<7501J(4, (CH3O) 3 S i 
-CH r CH2-CH r SHt«t:im5 h U 

[0 0 19] *ii-C-J4. rn^t-*&— ftil&J fci4, 
few*. 

[0 0 2 0] *%Ml4*fc, 

a) 5 0 nmSriH*/j:i^3IK«)Jw«&— ^HSSr^TU. tc 
^Co, Fe, Ni, Mn, Sm. Nd, Pr. Pt. 
Gd. jfflfETCjStW&JRffl-ffrS-iK), SfllE5t;*ro-7C-&#. 
flflSE7C^W = 7E-g-^. F e W^W>* <ttl SW^JfE 
7C^5r$ bJC^tpF eSe^M. /<!> ■ 7^7^ h*3 
4t/^. hnv^r^A • y^yj Y1i*h>t£%nfrhWRZ 



(5) 
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ft. 

c) !WE*a«ra5«*-a:T. WIE»««>«fHE*ffi±JwiW 

[0 0 2 1] rco^jfeli^ tie, 

d) *«5fcIfcffl*m*l**-*-6*yy^i:, 

[0 0 2 2] fiSigtRT*, *«£j£»J*m<Z>l»Sttin 

[0023] mm&iEmmm. #,R-xxmztiz>& 

«*«Mk-&*4:^*. *«fR**l) 6 ~ 2 2 flSCD^iif 
C52) 6~2 2fflro«*IS I F-«:^tfia**fctt»«E«t«5 

z t tm* lv \ ftm&feMttw<vm* bv ^s^kh* 

[0 0 2 4] 

$1 (TEM) ¥HT-fc5 c mjStttt^-OWO.fcOIPiilr* 
TV^„ TEMttP h i 1 i p stt<OEM4 2 0 

t* i 2 o k vwrn^u^i^— T-fEf§fc$*ifc 0 

[0 0 2 5] 1212(4, S«5±{3nra^'ir— /KO^ttJK 
^wffiB-CsKT-l £2c5£*fc;*-tt5, #«W0>flt«E1f«; 

[0 0 2 6] *i\ ^U-rJo^t^^V^StJtEro^lTtti^ 
^0 9/1 2 7, 0 0 5f^ftl:^otli5~2 0 
nmUtcaiBiiaf ( r-J-ytt^j ) l»Mt> 

mtttZo ffi%t<0"?\<"< bW^fFtBK^O 9/1 2 7, 

o o 5^<Djjmz'&ox Yfa^h v^u^zmm^tL 

[0 0 2 7] ^JaMfftffltiattt'/tt+li. tc^C 
o . Fe. Ni, Mn , Sm, Nd, Pr, Pt, G 
d. flfrfE7cStw&JRra{H-&«&, StlHE7£^<73-^^:, fill 



[0028] ffitaiifc-e. e^isc o p t-&& (Co, 

Pt. n=l. 3, SfcliO. 33) -C"<tV^5, CoP 
t (n=l) as*fc«59JK, tflfE^WffifiKli^-ySt 

^»ft9fffc5, 1 fift&JgJf 

(Pt. Au, Ag, PdCO rv'i/uj ) T-H^tvfc^ 

B£tt=r (Co, Fe. Ni) *»e>**2««3e«:*i- 

^i-swtzt^rffl-cfoSo #£bi^«*»±s i 

[0 0 2 9] *«0^W^tt^y«iT-lOitilDI4 5~l 

^^v>t#(3*>bi<^$4x5r tx-fcs, aft 
ftjlcte, ft^itllro^ftw&itSfiMri 5 1 o%*?a-tfo§ 
r £ amt. b < . 7 %WTtfc5 r. t ?JS J: 9 b<, \ 

t , (11 1 IZTrrfmmii 5 
CotfA^'iS. tfc^K&oSMlni 1 0%*fS-t?S>5 
rir^S4bv\ r«0^(i7% (S-fcteWT) T-fcS 

m&.mi>& : %m\zfeoXMi8.i-Z r <t tf-e* 3„ 

[00 3 0] (21 2 d^i-J; 5 K., mi- 1 l±±ifiro*R«a 
tt37 2m, *M^l~5nm, i5ffSt< 
li 2 ~ 4 n mroti^^ll 3 T?I4ix5. 
3£SiJ® 3{rjibJt^»4, SR-XtS^Sftiti 
ffr&tfeSr^-*, it* Rill) 6~22idM^t 
trilC^S fcH^tt^ro/^ Kn*— sKxflU, *3<tt>*2) 
6~2 2ee5^*JDS^-fi:dtfiE**fctt»iiS««37yw* 
n*— ^V^f>^-5P^?>il^$^fct<7?-C*)!9. X 
(4*/U/^v^. tf;**^^, 

i k> mm-r^ ri^tt, is iK*i(*4r-t-<& * u-f 
[0031] -r/m-i nmmthtum 4 1*. 

iii. "^U"f e>(C,t •? Science, 1995, v. 270, p. 13351C 
(4. JS$££ifcl4;a-— yvtp-Ci^J4 0*C (^7tl4cn<t9 
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&91rZ>lz\± % 74*7- =-7>fy^ ^t°>" 

[0 0 3 2] fc^VMi, M. C. (M. C. Pett 

y) <D TLangmuir-Blodgett Films, anlntroductionj ^ 
copyright 1996 by Cambridge Univ. Press, NY. ISBN# 
0 52141396 6tCfSil!$tL"CV^Langmuir-Blodgett*^ 

[0 0 3 3] r r S "Cliiaft^ftlSrttffl 1 1 1 fc 

E CVD) 8i^fdM(Dy7X^S^|:An 

[0 0 3 4] S.liJW«Eyj4^SLSix5flfr, fcitfnm 

ft^f^y (m2<DXTv7 , 20M) 7 4rf+ 

*£i£Ti|iJf 4 yHft^-i U Jf4& 

(»«««7^»ai*»W3:tt, ^T*^K«« 
* (dlc) , r^e/w:7 r *c£fci4S i , ssiiffiMfc 

97 t UV ^»I4, 5 Srift 100-300 

*^K«ft* (DLC) "Cfcio Si70ff4U^* 
tt^fc< itlO nratkO, J¥<^£2 0 — 5 0 n m t 

•rzvfiWU&x-hZo *«7ttS*#^«*p^iSFa* 

fci*.tf, fc§*Sti±^7X^3itt^ffiWf (p 
ECVD) *fcttRJStt^^y**«fc«fefflf 
5o S&»w % tt^i*»b#|»5(?36?BJI3«:l!»*i-6^^ 

[0 0 3 5] 12 3 fi*^PJoo»^ LV ^HiS^flgOEl 2 
(iftttttff 7 ttH^i* ) w^r^l (OS^sPffilSS: 

h«5#*Ll^ita (D) Ii8nm, 8fflffl<E>#£ U^Bg 
IK (E) Iifi4nm-Cfc5, (Bg«Ett*«Kt*W^# 



i»*©taW*W2», B2 (A) #RS 0 ) iW*fe 

a*li¥*^>fafc9 1 0 9 ~1 O'Ml-lOGt' 
[0 0 3 6] ffiK^#H*»l»-eM:, nm^^/KDS 

ffl-Ctt w <0 J: 9 * n m ^ /U^&^CO^g/l "C 
fctx.tf3*^f±4^«tas«9aTe>n, b/c 

ftttfttt, 3|tlE»*ao1III¥4*fr»c:*ffl-e*5, r 
<7}*§-S\ K^3o^«««ffl^3e*$n, Z<D3 

£5 1 / 2 <DigL*<0* t°>^_br&] t 1 / 2 <D%l^<D 

^fc 0 v^Tr&]#"efoSo ttTF-<^#»tt¥»-EyJSix, * 

[0 0 3 7] [2i4J±^^^nm^^— yUC o^T*l 

»4Alca^<««iE»ME#<^BrffiH-e**o B4fc* 

(S«±CO»a) , M««nm^^/*flO»| 

4 A, fci(J«ft»t-/<-3- h 7^5)i5 0 S&5J4 
0?f9;*SfcttS i SWf-e*oTt, £^ 

5 wW^t*IS^w»J«*:^«lc^5fc*^asK 5 \zm 

^/UTh^gfe R-S0 2 OH 

^/U7>Oi R-SOOH 

R 2 POOH 

^^^>-^ R-OPO (OH) 2 

a/M^B* R-COOH 

/u R-SH 

FD^/h^r^^ R-S i (OCH 3 ) 3 

hy^ih^v">7> R-S i (OCH 2 CH 3 ) 3 

H^nn«>7y R-SiCl 3 

$«rt(;J:*)7y^n^h6 ±ic^-r 
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[0 0 3 8] i4^nm^^/K7)eT-lll I2i; 

e , Ni, Mn, S rru N d „ Pr, Pt, Gd, ffjfE 
Htc^, F e£il^0^4< it l«OWIE5c**Se> 

So iOAtttf&tett, tt^liilHaa»4I (Co, F 
e. SfcliNi) ^bi*tSIi#ff«L<, <JbS<^ 
ttCo, Fe % *3±tfN i 5c-&A*fcttwn6C07C 
^^H7c^-C'fc5o ffi«iltRT% *HF-liC o P t-&& 

(Co n Pt, n=l, 3, ifciiO. 33) <h"f 5 r 
£ fe"?*, C o P t (n = 1) *S*fcfP9fl< , 

(Pt N Au, Ag, PdW r^j: 
/l"J ) -CH4*bfc5ft«tt=ir (Co, Fe, Ni) 

£L<, 5% («T) ^*t»4U^ 0 
[0 0 3 9] H5tt2JloaBJW*^*nra^'!r— /KO 
CoS^l^b*?), nm^^u«0Si L lOi4B<i: 

4 c (dm^a-* vtzmmm i b sr*i-5gijw««iE« 
#* u v * l t <■ 9 -e fc s 4 

l^) , nm^^r— /WCOe^ 1 <7)^ 1 C0^4 B (m3<DX 
5*«»JttE*I) . * 1 7 B , nm^^r- 

/U(D*W-ia>»2co«4C (0 3tc:^i-«fc 9>SS>J^«IfJ 
WSd?lJ) , *3±t5*2<75«8l*fllS7Ct^tPo £«5 

4 B 2co*S4 C^otBSf^fflSr^tSiirir i:^5 
T-#S 0 

[0040] ffi*awt-e, 5 ± 5 e 

[0 0 4 1 ] 06 (4. nm<7)C o 

atttt (tem) ^xtfc^ 0 tn^Kai, 



fcSo 

[0 04 2] *Wi»»T?»*LfcJ:5^, Slg5_b<7> 

So 5*iRfPt*tti|sffi, ^x-R-Y^zi-i-ggti 
#?-«r^*, Ri*3~2 2«^at*J0R^«r*tr^ 

R-SO z OH 
^/l/7^yg R-SOOH 

*^7^y| R 2 POOH 

R-OPO (OH) 2 

R-COOH 

R-SH 

h !i h^rv'v'^V R-Si (OCH3) 3 
hy^xh^v/">7y R-S i (OCH 2 CH 3 ) 3 
hll^DD v/7^ R- S i C 1 3 

^b»#l$ix4o -^-^tt^T-^— 4»*wtt, Sio 

fetes i o a -e*Hfbfcs i $fcMd&K±tf>& 

ffiflBfctt, tf/M^Bfe, ***>-®L ^/i^^Sf, ^ 
^^^^ ^Ife^fct^^^-— yu^fcS r. <t ^ 

[0 04 3] SSo»*4««(^i4KSrSgFftt*w»»-t* 

4) roURftEfl:i!), *«5^»WSixfc«««:Bf 

5) «fdtt*t»«r**, ^(DT>^-^-h^6 (jRfd 
ttttS) li^^oy yjfyy^ ft^fflv^il 7^77 
^Aic^i-i 9i^^^-^t:$tbSo «fdtt*«o/<* 
— ^tt, »W»**fcttH7lc»i-J;5*ffi«o»jR4 

[0 0 4 4] H)7(7)^^^^ , ACOci:9t-MfPtt®6^^< 

m ^ ^-/u3ift^oaaijW¥JiE?«j^?i0^: ^ n So - 
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nra^^-/K7?ST-S4<7)tt'K* ; firi-'5o «l?t>t£&S<7> 
[0 0 4 5] Si*iLT, *«Woi*i:HLTSilT 

[0 04 6] (1) a) «I*ft5lSt, 

b) ffilBS9±£Xltn(;:J&-«mRIK:E*Sft, 5 0 

Fe, Ni, Mn» Sm. Nd, Pr, Pt, Gd, fill 
©E^t. F e £t*Q4>tt < t t> 1 «<DtfJE7cfif £ $ 

c) MIBBtf-fcH*, mlfS^ffi^fi-^LTWfEw^SW 



(2) WEsmEtt^fMs, fl&K*t?-J:fcE«£*ifcW 

(3) MEsfsH^^. ffi, a^\ tsi.V'<7i?7J>.fi>t> 

<e5»A>e>»wsnfciS:^«wwc«aisn5, ±e 

(1) (wSS*ro«6*iE««E*. 

(4) jttKMMEKttlftffftS, W7^y«*, 

Srfrtr, ±E (2) (3fE«J<75«^|SttSEfto 

(5) ffilESaWEMtf^iMJSr^tp, -tE (1) (-E 
gc<oBS^E1g«#, 

(6) m&mtK $ite.&m<nistim&Mfrtb&%i<n>mffi^ 

&-gtt. ±E (1) {=E«t«5«SHB«lKflE 8 

«-W-*^tp«fPtt«Sr«*.5. ±E (1) . (5) Sfc 
14 (6) <m*rft*» 1 oKK*OT«*E1t!fcfls. 
(8) iiU!EHfDttW**l4, ^X-R-YwrWfgti^ 

^U/fc^g? R-S0 2 OH 

R-SOOH 
*77-fyffi RjPOOH 

R-OPO (OH) 2 
jt/yUjtfV®? R-COOH 
f-Or— /U R-SH 
MJ^^ hJf-7->7y R-S i (OCH,) , 



HJ^ihJf->-/7> R-S i (OCH.CHj) j 
H)?dd->7> R-SiClj 
^bl^SilS, ±E (7) icEttrottftEttftfr. 

(9) i»ia«*6«?iWHH*BB«sr.ttfl:4r-f*t?*>9. MIB 

(CH s O) 3 S i-CHj-CH 2 -CH 2 -SHl:ft 
5H)7> h=3 E .;>->y/U7 , n-'<>'f L ^-— yu&-&tp, ±E 
(8) fcE*t©«*lE«ttffc, 

(10) ttifEST-^ 2 0 nm&jgjt&i^KS&W-rs, 
±E (1) Kf^rottJMBItiK*. 

(11) SMB«tf-AS-trosF*&«> 1 0%*j«roSJWII*-C 

*«f+»tbn*ii:s**-r4. ±e (i) »=sa*ro«* 

EWKtt. 

(12) jfflE* WIE««ro±^iE«$lxfc«ft 
Efitf-O* 2 <£>*]■ «:£tf, ±IE (5) (CfB^waMia 

(13) a) 5 0 nmSr)Sx^V^llff6<){Cft&— 
#L, %iCo> Fe, Ni. Mn, Sm, Nd, P 

r . Pt, G d . ffiE5csff W&JRfHHb^, MIE7C^C0 

1 a^sfitaTcms:^ bi-^tfF emtvo. -7 

i7^F, fccfct/* hnyf • 7 ^=7 4 

b) DfFlE3£«roiKraE*E»-lWIB»«iR«:a*i-5^f l S' 
■7-t, 

c) lWE*flt&S!&36£irc. HfJESl£<OtfrE*ffi-tKlW 

(14) d) HISti?cgllW«:6S!it5^f5'7- 
e) i»Ett*<&±fctt^*«*tt«£-e\ ^*l£bUE 

tf. ±E (13) i-E«c<D7Jffio 

(15) WE*«Sc3e?B*tWS:S§5*-*-S^9 l y7 f (d) 

h loSrffiv>THJS$tvfi, ±E (14) k:E«c<07? 

(16) WIE*«56c«»J«-W^. «R-Xrofi«t«ft 

Kp*-^^ *5«fctf 2) 6 

^/u^>-^, ^^7>r>^» % 
(13) tz|S«t^*ffi 0 

(17) iWfa*«?c«»l*fms3|-^-f >*Sr*tf, ±12 
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(13) izmift(Djjfeo 

(18) Wia»il«4*«*s, ^r^yKSKi, 

«tttm*Str, -LIE (14) fcffi«o*ifc. 

(19) ^f^(b) afjiE&Koffirffi^ffio 

*/U*>-^ R-S0 2 OH 

y^Wy^ R-SOOH 

*^:7^ R 2 POOH 

R-OPO (OH) 2 

^/WTK^Bfe R-COOH 

^^-yu R~SH 

h^v/y7>- R-S i (OCH 3 ) 3 

h^x^^y^y R-S i (OCH 2 CH 3 ) 3 

hV Pvui/vls R-SiCl 3 

frbtez>mfrt>miR£ti%, ±n (13) kib^s-h* 

[HS4>ffi¥&K9§] 

nraOCo6K*5, C o ^(D^IUW^S 



(TEM) ?Kf*5. 

[112] &&±\z*&w<r>&%&&m#&i&&-tzmm 

[12)3] Bl2-C»**ilS«filiE«afl:«5spa5H-C*) 
««iB««*0>Wr S El f fo 5 0 
[1216] #I,yW-Wli8 nmWCofeftfcS^ 

04coc o^<Dmm^m<Dm^m^mwm (te 

M) ^"CfeSo 
[1217] *«W«)^jfe^J:9StS*ffi«>a^snfc«« 

1 »bh4*hp 

2 37 

3 

4 *ji 

4 A 

4 B » 1 wt^fSffiffg 

4 c 12 (D&mwimm 
5 

7B micommmm 

7 c ® 2 w{fcfi}S«Jf 
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